Neck sprain has usually been associated with car accidents. Widespread attention has been paid to neck sprain because of the enormous increase in the whiplash-associated disorders (WAD) due to car accidents, especially over the last decades [1, 6, 9, 19, 34, 41] . However, neck sprain is not only caused by car accidents.
prevalence was found among 15-to 19-year-olds (3.92 per 10,000), followed by 10-to 14-year-olds (3.40 per 10,000). The major causes of neck sprain NCA were accidental falls (25%), sports injuries (24%) and bicycling injuries. Across the life span, the male: female ratio was 0.63. Ten percent of patients were treated as inpatients. The increase in neck sprain NCA can be only partly attributed to increased media attention. The reduction of working hours resulting in more leisure time activities, which in turn increases the exposure time in at risk situations, and the awareness of both patients and physicians is discussed.
injuries not due to car accidents (NCA), nor on the aetiology and extent (prevalence) of neck sprain NCA.
The purpose of the present study was to investigate trends and the aetiology in patients diagnosed with neck sprain NCA who were treated at the Department of Traumatology at the University Hospital Groningen during the period 1970-1994. The second concern was to analyse prevalence rates and to ascertain groups at risk (gender, age).
Materials and methods
This 25-year retrospective study involved all patients diagnosed with sprain of the neck according to the International Classification of Diseases (ICD-9, CM) whose injuries were not caused by car accidents and who attended the Emergency Room of the Department of Traumatology at the Groningen University Hospital (n = 680). The University Hospital Groningen is a 1056-bed centre situated in the north of The Netherlands, serving a population of approximately 2 million people, which is about 93% of the catchment area. The Groningen area represents one-third of the total area of the Netherlands. The Accident and Emergency Department is freely accessible and maintains a 24-h service. All trauma visits of both inpatients and outpatients are recorded on a standarised chart. Each case record comprises patient identification, external cause of injury, comorbidity, trauma diagnoses, use of alcohol, therapeutic procedures and other treatment characteristics. The direction of forces was not registered because of the different types of injuries. Specific litigation problems are not known at the time of treatment in the Emergency Room. All patient maps were reviewed and completed by staff traumatologists. Sprain and strain of the neck was defined according to the N-code of the 8th and 9th revision (code 847.0) of the International Classification of Diseases, which has been the same for the last 25-years [22] . We defined the population as patients diagnosed with sprain of the neck not caused by a car accident (NCA). The binominal test was used to obtain measures of statistical significance. The probability P < 0.05 was taken as the level of statistical significance. The total increase (∆x) in the number of patients over the whole period was ascertained by determining the difference between the prevalence rate in 1970-1974 and that in 1990-1994 . The relative contribution of successive 5-year periods to the overall increase from 1970 to 1994 was also determined.
Results
During the period 1970-1994 1374 patients were diagnosed with neck sprain, of whom 51% (n = 694) were victims of car accidents and 49% (n = 680) of other types of accident (NCA). The total number of victims diagnosed with sprain of the neck NCA increased four-fold during the period 1970-1994 ( Table 1 ). The greatest augmentation was observed from 1985.
Prevalence rates (the number of neck sprain NCA victims per 10,000 inhabitants in the catchment area) were presented for successive 5-year periods from 1970 to 1994 (Table 1 ). An upwards trend in the prevalence rates was observed (from 0.65 in 1970-1974 to 2.85 in 1990-1994; a more than four-fold increase. Comparing the contribution of each successive five-year period to the total increase between the initial period and the final period, the greatest rise (47%) was observed in the last period, 1990-1994 ( Table 2) .
The groups at highest risk were found to be 15-to 19-year-olds (prevalence 3.92 per 10,000) followed by 10-to 14-year-olds (3.40 per 10,000) ( Table 3 ). In contrast, we found that by employing absolute numbers only, as in 202 Table 1 Prevalence rates per 10,000 inhabitants and the number of patients diagnosed with sprain of the neck not due to a car accident (NCA) treated at the University Hospital Groningen over successive five-year periods between 1970 and 1994 (n = 680) 1970-1974 1975-1979 1980-1984 1985-1989 1990-1994 most research on neck sprain, 20-to 24-year-olds (n = 133) would be considered the group at highest risk, followed by 15-to 19-year-olds (n = 131). Turning to the specific causes of neck sprain NCA, accidental falls and sports were found to be the major causes (respectively, 25% and 24%) followed by bicycle injuries (14%). This "top 3", together with injuries from motorcycle accidents and violence, are responsible for 76% of all neck sprain NCA injuries (Table 4) .
The incidence over the whole age range showed a male predominance (statistically significant Z-values ranged from 2.2 to 3.6 P < 0.05). However, concerning injury caused by accidental fall, in the age group 70 years and older both an increase in the number of victims and a female predominance was observed. Neck sprain due to sports was diagnosed only in patients below the age of 40 (95%).
Alcohol was present in 5% (n = 32) of neck sprain victims, 75% of whom were male and 50% of whom were aged between 20 and 29.
With regard to the time of the accident, a peak was observed between 14.00 and 16.00 hours, and in the months of June, August and October (total 32%). However, no peak days of the week were found.
The majority of the victims with neck sprain NCA (90%) were treated as outpatients (n = 615) (Table 5) , 65 (10%) were treated as inpatients. Thirty percent (n = 20) of inpatients had suffered an accidental fall, 20% (n = 13) a bicycle accident and 14% (n = 5) a sports injury. The percentage of neck sprain NCA inpatients who also had other injuries (75%) is statistically greater than the percentage of outpatients diagnosed with both sprain of the neck NCA and other injuries (Z = 10, P < 0.05). These results indicate that the severity of Injury was significantly greater in inpatients than in outpatients.
Discussion
The results of the present study, which covered a time period of 25 years, showed that sprain of the neck not due to car accidents (NCA) is a phenomenon that should not be underestimated. Although substantial research has gone into neck sprain caused by car accidents, we found that about 50% of cases of neck sprain were caused by other types of accident. These results are in agreement with findings from previous research on neck sprain due to car accidents [2, 10, 16, 24, 25, [28] [29] [30] [31] 36] . The increase in cases of neck sprain due to car accidents may be attributed to three interacting factors: the increase in the number of cars per inhabitant during the 25-year period, the increase in the average number of kilometres driven per car and, more recently, the media [41] . Over the last decade the media has paid a lot of attention to the whiplash phenomenon. As a consequence, both patients and physicians have become more aware of neck pain (or whiplash-associated disorders), so more neck complaints are being recognized. Recently, it has been shown that the media may affect the number of diagnosed cases of neck sprain due to car accidents. Schrader et al. [34] found that diagnosed cases of whiplash-associated disorders (WAD) and their long-term consequences were less extensive in newly independent Lithuania than in western countries. No other significant differences were found between the Lithuanian 203 victims of rear end collisions and a control group (same complaints in sex-matched and age-matched group) in headache, neck and lower back pain, cognitive dysfunction and psychological disorders. The substantial increase in neck sprain NCA found in the present study mirrors a similar strong increase in neck sprain due to car accidents [41] . This indicates that, in our series, the media may also have played an important role in increases in diagnosed neck sprain not due to car accidents, since the greatest rise (47% of the 25-year total) occurred over the last 5 years of the study. However, it is questionable whether the media alone is responsible for the enormous rise in neck sprain NCA diagnose. During the 25-year period there were other interacting factors. From 1970, changes in society occurred, like the gradual reduction in the number of working hours per week, resulting in more leisure time [8] , which in turn may have increased participation in sports and other leisure activities. Furthermore, during the same period compulsory education was extended; this also increased the exposure time in at risk situations, because participation in school gymnastics is mandatory [27] . The rising trend in neck sprain NCA may be attributed to all three interacting factors. Except for the research of the Quebec Task Force [36] and Versteegen et al. [41] , only rough estimations are available for prevalence rates of whiplash-associated disorders due to car accidents. So far, only numbers of victims per age group were determined as groups at risk in the neck sprain literature. In our study, analysis of number of patients with neck sprain NCA per age group showed that 15-to 24-year-olds were most at risk. In contrast, the results of prevalence rates showed that 10-to 19-year-olds were at highest risk. Our study included the whole life span, enabling us to show that about 16% of cases are excluded if only persons aged 18-55 are included, as in most research on neck sprain due to car accidents [28] [29] [30] [31] . Moreover, restricting the age range results in wrong identification of the group at highest risk. Only by presenting prevalence rates across the life span is it possible to correctly identify 10-to 14-year-olds, 15-to 19-year-olds and women aged 70 years and older as the groups at highest risk.
The main cause of neck sprain NCA was found to be accidental falls (25%), followed by sports injuries (24%) and bicycle injuries. In general, our study showed a male predominance (statistically significant). This result is not in agreement with findings from previous research on whiplash-associated disorders due to car accidents [2, 10, 16, 24, 25, [28] [29] [30] [31] 36] , in which a female predominance has been shown. A possible explanation for these different results may be attributed to our research having covered the life span over a period of 25 years. Furthermore, the aetiology was different. In our research we looked separately at neck sprain victims who had suffered a car accident and those who had met with other types of accident.
In 5% of neck sprain NCA victims (mostly male) alcohol was present. In 20% of victims of neck sprain caused by violence, alcohol was present. It is well known that alcohol is a disinhibiting factor for agressive behaviour [17] . Peak risk times were between 14.00 and 16.00 hours and in the months of June, August and October. Holidays, resulting in more leisure time activities, may be an explanation for the peak months.
The present study employed hospital-based registries of both inpatients and outpatients who attended the Emergency Room almost directly after their accident. As far as we know, no differentiation was made between inpatients and outpatients in previous studies on neck sprain due to car accidents or on neck sprain NCA. Although the majority (90%) of victims with neck sprain NCA were outpatients, it remains unclear whether outpatients as well as inpatients develop whiplash-associated disorders. The increase in the number of patients with neck sprain arising both from car accidents and from other types of accident was mostly found in the outpatients.
The results of the present study show that hospitalbased registries are useful sources of information about the development of the neck sprain epidemic over a period of 25 years. The upwards trend in neck sprain NCA demonstrated in our study is alarming, because this group (half of all victims with neck sprain) receives very little attention.
